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'wall which is designed with as fow openings 
as possible. Thus air Infiltration is minimized 
and there is no water present at the inner waff 
to be carried to the building interior by such 
minor Infiltration as may exist. ... 

In this proposed wall system (or .World- 
Trade Center, the aluminum curtain wall Js 
considered the outer weathering wall while the 
steel structure acts as the inner pressure re- 
sisting wall. 

Glazing, of course, is not a double wall but 
is in itself an impervious membrane. It remains 
only to pressure equalize the glazing seal and 
carry the seat to the inner wad as illustrated. 
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•THERM"AL INSULATION 

The insulation materials applied to the struc- 
tural steel components of the wall (columns 
and spandrels) must serve to control column 
temperature to a minimum of 50° with 70* 
inside and 0° outside, provide fireproofing 
W meet a (our hour test on a heavy column, 
and minimize heat loss and gain to satisfy 
HVAC requirements. After extensive testing of 
many Insulating and fireproofing materials, 
a sprayed mineral fibre has been selected to 
meet all requirements of the three purposes 
above. It will be used on the three exterior 
sides of the column and both sides ol the span- 
drel plate. The room side of the column will be 



covered with gypsum piaster to meet fireproof- 
ing requirements with a relatively high "K" 
value to permit heat migration to the steel. This 
migration is necessary to hold steel tempera- 
tures above specified minimum during extreme 
and prolonged cold periods. 

Thermal Tasting 

The minimum column steel temperatures of 
50°F requires strategic use of both high "K" 
and low "K" ({reproofing. Since the required 
thermal balance results from a combination of 
many factors, calculations can be only a rough 
guide to design and true performance can be 
determined only by actual test. 
Such tests have been performed at Cupples 



on three 5' sections of columns completed in 
full detail typical of the 100th Door. Two units 
were assembled in a dividing partition of the 
thtrmal chamber at Cupples with Thermocou- 
ples mounted on the steel, top ana bottom and 
inside to outside. "Outside" temperature on 
one side of the partition was reduced to 0 J F 
and "inside" temperature was controlled at 
70*F until steel had reached thermal balance 
when results were recorded. A third unit was 
testeo similarly at Pennsylvania Stare Universi- 
ty in the thermal chambers of the Institute for 
Building Research. 

Complete details of tests and results are in- 
cluded in the pocket at the back of this book. 
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Thermal text* in progress in test fieill'Jes «t Cupplea Civiiion. 




Hear Flov* Char£c:c-'.;ii:i of column, snar.rJrei ind fireproofing. 
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^flFORMANCE OF - 

Materials 

f}b\\\\y to withstand severe weaih- 
fpaen proven over (our decade* °f 
and application experience In tne 

industry. 

'various finishing techniques proposed 
X/chitoctura! exteriors enhance further the 
-^jjf's natural weathering resistance- E*P°" 
fao to weather is discussed in the pamphlet, 
•Weathering of Aluminum," provided in the 
Dack pocket of this book. 



Flrcproofing materials cart-deterlgratS.waUL^-.. 
trapped moisture, particularly under t'&*} e _ 
and thaw cycles. A vapor -barrier on--the_ 
warm side of the wall coupled with freebreathw- 
ing to a vented void on the "cold side is the ^ - 
performance — documemed;«ngineereci'-Saf«£r_z 
guard against damage frora-unvented. vapor. ^ 
transfer, weather change condensation "a n £L.._ 
existence o! any minor leaks or siphonage.----- 

"Poultice Corrosion" of -metals- can occur. ■ 
under intimate long term contact with_rn°_ ,S3r ' 
ture laden materials markedly acidic or alkar- _ 
line" in character. While the-contacting sur-- ■ 



iacescan be.prolected by several techniques. 
. logical e-ngineering faces the metal on the 
-same venied void discussed above rather than 

in cpntacf with absorbent fireproofing. 

■ DisaireUiwnelaL contact is always worthy 
. "of deslojurposi deration as a possible cono- 
sion hazard. However. 300 series stainless 
^steel is a'tilm (orming material and is quite 
.. compatible., with aluminum. As the window 
washer'track. it needs.only minimum precau- 
tion to prevenLlrouble under the most severe 
circumstances. 




Homontal Column S«licn lo W nu:.c- S n.p ol lh e vapo. rM-Hanl .nvelope tc th« vrnt.d void 

•Mm .)» xpa.atc. me W :.c-i ;r.e ouW »a«l lo accompli.!, pru.ur* equal.iaiw. 
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' Hoisting— Ml hoisting would be done after 
.gular working hours from 4 P.M. to approxi- 
mately 8 P.M. Assuming the inside dimension 
of the hoist platform to be 7'4" x 13'3*, each 
lift will include one mobile cart carrying fwa 
1S0Of packages. 

Distribution and Floor Storage — On the 
designated floor the mcbile cans would be 
moved to storage areas allotted lor the pur- 
pose. A minimum of six and as many as ten 
floors of material would be so stored ahead of 
the actual erection. Glass would be handled 
on the inside job hoist in cases weighing 
3,600 lb. The cases would be handled, moved 
and stored on the floors in the same manner 
as the metal components. 



FiJIEPROOFING - 

Sprayed fiber material as manufactured by 
CAFCO and of a type described in Under- 
writers Laboratories report R 3749-10 will be 
applied to three sides of the exterior columns 
thick enough to provide four hour fire protec- 
tion and to maintain the proper thermal insula- 
tions. Th» required thicknesses to meet lire- 
proofing requirements are V/n" for exterior 
columns and Vi" for spandrels. As space per- 
mits, the thickness can be increased-to obtain 
the required thermal characteristics. 

On the inner side of the columns, a high "K" 
Value material will be applied to provide fire- 
proofing while also permitting haat migration 
from room air to column steel. 



Q0U7O1 

The sprayed fiber will resist the elements 
during construction of the curtain wall, remain 
firm to the touch and will not reduce in thick- 
ness with time. (See copy of CAFCO Bulletin 
C-940 in pocket at rear of book). Applica- 
tion would be accomplished with a special 
nozzle and a transportable cage to safely 
project the applicator to the exterior of the 
building. Adjustable vertically, the cage would 
permit complete coverage of the outer faces 
of columns and spandrel beams. A screen 
would be provided arouna )he spray zone to 
prevent the "blow-by" of fiber materiaf lo the 
exterior of the building and the street below. 

Fireproofing in progress would be approxi- 
mately ten floors above the aluminum wall, 
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sprayirjg at ttse rate of two floors per day and 
using a crew of 30 men and 16 machines. 
Hoisting of materials, done at night, would 
require 2Vi hrs. per floor to move 1.250 bags 
it material per floor. Unloading would be at 
the rate ol two trucks per floor direct to the 
hoist. Tht contractor would provide water and 
electric power to each floor. 

METAL AND GLASS ERECTION ~ 
PROCEDURES 

A time table for the various divisions of work 
follows: 

Concrete — five floors below steel 
Anchors — six floors below concrete 
Fireprooflng — six doors below anchors 
Metal Wall — ten floors below (ireproofing 

The entire curtain wall structure is support- 
ed on adjustable master mounting anchors 
secured by bolts to the spandrel beam. This 
permits nesting the covers to the fireproofed 
columns without the interference that column 
mounted fasteners would present. A wheeled 
dolly with automatic equipment mounted will 
drill the beam from the floor In locations pre- 
determined by layout Anchors would be bolt- 
ed from the floor. Column covers would be re- 
moved from the floor storage packages and 
handled by means ot a fork lift truck with a 
special remote control arm which clamps to 
the column cover, projects it through the col- 
umn opening, rotates it to vertical position, 
and backs it into place around the column 
while attachment is accomplished. 

A separate crew would set the soandrel 
jnels and glazing frames. A survey crew will 
. check position of completed units by instru- 
ment before final tightening of fasteners. 

Installation of glass would progress about 
six floors behind the completed metal installa- 
tion. Glass would be set entirely from the in- 
side using neoprene glazing materials adapted 
to the pressure equalization principle. 

With this curtain wall design, units can be 
set floor by floor, elevation by elevation, or 
portions of elevations allowing great latitude 
In building construction. 

MANPOWER 

At two floors per week, the installation of metal 
would require approximately 95 mechanics 
and foremen. An additional eight men would 
be needed as supervisors, timekeepers, mate- 
rial checkers, etc. Normally, eight men would 
ba working after 4 P.M. unloading and hoisting. 
A two-man survey crew would lay out work 
for anchors and check the positions of com- 
pleted work. Approximately (15] glaziers can 
maintain the rate ol two floors per week. Erec- 
tion procedures would require approximately 
450 amps at 220 volts located at six floor in- 
tervals. 

A graphic presentation of sequence of erec- 
tion, manpower distribution, and materials 
storage Is shown at right 

> n wd Trulaauiu M llu—i Cdlli) d 'mane* 
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MATERIAL STORAGE - 

aaa"*al Anchors 
.J.- - ■■ f^Vy) Firaproonng 

; — Column Co*«rs 
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— - MANPOWER 

PEAK MAJOR 
MANPOWER SYMBOL DIVISION OF WORK 
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